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ABSTRACT AND WELDON SPRING SITE QUARTERLY SELF ASSESSMENT
FIRST QUARTER 1921

The purpose of this Quarterly Environmental Drata Summary is to provide preliminary
data acquired as part of the Weldon Spring Site Remedial Action Project (W3SRAP)
environmental monitoring program. The document summarizes the environmental data,
highlights any potentially significant findings, and offers tentative interpretations. Validated
data and final interpretations will appear in the 1991 Annual Site Environmental Report.

This report includes data from environmental monitoring activities at the Weldon
Spring site (WSS) during the first quarter of 1991, Groundwaler, surface water, and air
were sampled in order to monitor polential exposure pathways. Analytical parameters
included radionuclides, nitroaromatic compounds, inorganic anions, and direct gamma
exposure. The results are used to calculate exposure doses (where applicable) and assess
the impact of the contaminants at the site on potentially exposed populations.

In summary, significant differences were observed in olt-site exposures during the first
quarter of 1991 relative to exposures calculated in previous quariers. Contaminated
groundwater did not affect private water supplies or the St. Charles County well field.
Surface water containing elevated uranium activity continued to impact the Fernme Osage
Slough and several lakes in the August A, Busch Memorial Wildlife Area. Off-site gamma,
radon and air particulate exposures remained indistinguishable from background. Off-site
monitoring demonstrated that exposure levels at the Francis Howell High Schoal, the Busch
Wildlife Area Headquarters, and the Weldon Spring Training Area remain indistinguishable
from background levels.
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1 INTRODUCTION

This document is the fourth in a series of documents designed to provide a summary
of the findings from the routine environmentu! monitoring programs at the Weldon Spring
Site Remedial Action Project {WSSRAP). These documents supplement the Anaual Site
Environmental Report (ASER) by providing interested outside agencies and organizations
with more frequent access to WSSRAP data. They provide data resulting from routine
environmental sampling as deseribed in the WSSRAP Environmental Monitoring Plan and
a brief interpretation of that data.

It is the goal of this document to summarize and briefly discuss the data, highlighting
data that differ significantly from observalions made in previous reports. The full
interpretation of these data (as well as data in other quarterly summaries) will be
undertaken in the 1991 ASER. It is recommended that interested readers refer to previous
Environmental Monitoring Plans {(EMPs), ASERs, and project documents for more
information on existing sile conditions, site history, transport mechanisms, and quantified
contaminant levels. The monitoring scheme for every culendar year is established prior to
that year in the annual EMP. Each sampling Jocation to be monitored during the upeoming
year is identified in the EMP and the schedule of analytical parameters are tabulated for
easy reference. These reparts may be obtained by visiting the WSSRAFP reading room or
contacting the WSSRAT Community Relations Manager at 314-441-8050.

These quarterly reports are intended to include data from all quartetly environmental
monitoring programs conducted at the WSSRAP including  groundwater, surface water,
National Pollutant Discharge Elimination Systermn (NPDES), radon gas, gamma radiation, and
air particulates {inchuding asbestos and radicactive particulates). However, because of delays
in data delivery from the amalytical laboratories, some of the data that was expected to be
included in this report are not yet available for reporting. The unavailability of data is due
to a nationwide shortage in analytical services. The WSSRAP is tuking corrective action to
ensure more timely availability of data in the future, These data will be reported in the 1991
ASER. Sludges, soils, and biological specimens are not sampled on a routine busis;
therefore, analytical resujts for these parameters are not included in this report. Trend
analyses are being prepared from historical data for surface water, groundwater and air
pathways. These analyses will be presented in the 1991 ASER.

myearsijoannetjonash] stotral 1
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2 GROUNDWATER MONITORING

The groundwater is sampled regularly at both the Weldon Spring Chemical
Plant/raftinate pits/vicinity properties (WSCP/RP/VT) and the Weldon Spring quarry (WSQ).
Due to differences in the environmental settings and sources of contaminants, separate

monitoring schedules are followed. Therefore, results of groundwater monitoring at the
WSCP/RP/VP and WSQ) will he discussed separately.

2.1  Chemical Plant/Raffinate Pits/Vicinity Properties

The groundwater at the chemical plant/raffinate pitsfvicinity properties area i3
monitored on 1 semi-annual basis with the exception of MW-2001, MW-2002, MW-2003,
MW-3003, MW-3006, MW-3008, MW-3009, MW-3023, MW-4012 and MW-4013 which are
monitored quarterly. Moniloring well locations are shown in Figure 2-1. Data from the
semiannual groundwater monitoring for the first half of 1991 will be presented in the second
quarter data summary, however, data from the quarterly monitored wells are presented in
each QEDS,

2.1.1 Nitroaromatic Resvlts

Table 2-1 contains nitroaromatic data from samples collected from the quarterly
monitored groundwater wells at the CP/RP/VP area, Nitroaromatic compounds were
detected in seven samples. However, the data continue to reflect levels historically found
and documented in previous environmental reports.

2.1.2 Radiological Results

The radiological results for samples from quarierly monitered wells at the
WSCP/RP/VP are presented in Table 2-2. The wpper bound for natural uranum
background concentrations in groundwater at the WSCP/RP/VP has been determined to be
3.4 pCifl. The EPA has not yet established drinking water standards for uraniem; however,
studies leading to proposed rulemaking are using uranium in the 10 pCi/l to 40 pCil range.
The U.S. Department of Energy (DOE) hus a health based derived concentration guideline
(DCG) of 600 pCifl in surface water effluent.

miiusersijoannatljones) stqtrat 2
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The highest uranium level detected was 49.6 pCi/l from a sample obtained from
Monitoring Well 3009 adjacent to raffinate pit No. 4. The other concentrations reported in
Table 2-2 continue to indicate levels helow the proposed drinking water standard for
uranium.

213 Geochemical Results

Geochemical results for samples from quarterly monitored wells at the WSCP/RP/VP
are presented in Table 2-3. Geochemical puramelers were added to the Environmental
Monitonng Plan for the 1991 monitoring year,

2.1.4 Inorganic Anion Results

Inorganic anion results for the quarterly monitored WSCP/RP/VE wells are shown
in Table 2-2. The results reflect levels historically found in these wells.

2.2 Weldon Spring Quarry

Chemical and radiological wastes at the quarty are of particular concern because of
their proximity to the St. Charles County well field. The well field is located approximately
(0.8 km (0.5 mile) to the south of the Weldon Spring quarry. Monitoring of contaminants
in groundwater and the protection of the well field is a top WSSRAP priority.

Groundwater is currently being monitored in 35 wells in and around the quarry.
Thirty-one monitoring wells installed by the U.S. Department of Energy (DOE) currently
exist in or near the quarty, with the addition of wells MW-1035 through MW-1039 to be
included in the monitoring program beginning in the second quarter, 1991. Four monitoring
wells were instafled by St. Charles County in 1986 and are currently inciuded in the DOE's
monitoring program. All monitoring well locations are shown in Figures 2-2 and 2-3. These
wells draw water from both bedrock and ulluvial aquifers.

Two separate groundwater monitoring programs have been developed for the quarry.

The first program is a bimonthly sampling of all wells north of the Femme Osage Slough.
The second program is a quarterly sampling of all wells south of the Femme Osage Slough,

miiuserstjsannegjonast statral 6
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including the St. Charles County well field. Both the raw and treated waters from the St,
Charles County water treatment plant are also sampled. This second portion of the quarry
groundwater monitoring program has been jointly developed by representatives of the DOE,
the Missouri Department of Natural Resources (MDNR), and 5t. Charles County.

2.2.1 Radiological Results

Radiological data are presented in Tables 2-4, 2-5, and 2-3A for samples collected
on & bimonthly and quarterly bases. The results show fluctuations around the average levels
in the WSQ area with no dramatic increases evident except in MW-1028 and MW-1011.
MW-1028 had a level of 88.4 pCi/l during the January and February bimonthly sampling
event. Previous results from this monitoring location have indicated levels less than 10 pCi/l
of uranium, therefore the result of 83.4 pCi/l appears unusual. All pertinent analytical QC
data has been requested from the analytical laburatory performing the analysis so that the
analytical results can be validated, MW-1011 (located immediately south of the slough)
indicated an unusually elevated concentration of uranium (204 pCi/l} during the first
quarter, 1991, Through a meeting with representatives of St. Charles County and MDNR,
it was decided that the DOE would pursue weekly sampling of MW-1011 and adjacent well
MW-1010 and expedited analysis of the samples from that well for one month. The results
of that sampling are provided in Table 2-4. The results of the weekly sampling indicate that
there is no continuing, upward trend to the concentrations of uranium in the groundwater
monitored by MW-1011. In fact, the last three data points represent successively lower
concentrations. Throughout this incident, the uranium jevel in the adjacent, deeper-nested
well (MW-1010) remained less than 1 pCi/l. The St. Charles County Wellfieid remains safe
and is not under any imminent threat from WSQ-related contamination.

The WSSRAP has increased the sampling schedule for these wells from semiannually
to monthly for three months. Upon receipt of the monthly sampling results, the DOQE/PMC
may then assess the appropriatencss of resuming the sampling schedule preseribed in the
WSSRAP 1991 Environmental Monitoring Plan. Trend analyses for radiological results will
be presented in the 1991 ASER.

miusersijeanneljones) 1 stqtril 10
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TABLE 2-4  First Bimonthly {Jan/Feb) Inorganic Anions and Radiological Results in
Groundwater for the WSQ

Mitrate Sulfate Uranium GGrosa Alpha
| SAMPLE 1D {mgil) imgf {pCli _tEEi."I]
SWY-1002-022691 0.8 51 2 NS
GW-1 00401 2881 03 283 6524 MNE
GW-1D05-01 2551 ND 218 2516 NS
Gi-1008-012981 17 av5 2T NG
GYW-1007-012841 ND G056 12832 NS I
Giv-1 00B-01 3181 ND =r A 4655 NE
GIA-1008-01 3191 ND 213 116 ME
GWw-1010-022805* NS NS ML a+/-3
GW-1011-022881* ND 1.7 HE NS
GW-1010-0305* NS NS MO -4 4/~ 4
GW-1011-030591* M2 & 1] 18 8 +/-8
G- 1010-031391* NS NS 1] ME
GY-1011-03131™ Y ] 231 M5
QAW-1010-0318091* NS M5 KO 243
QWw-1011031891* N3 N3 18.4 23 +/- 3
CW-1010-002601 N3 [ D N3
GW-1011-032651 S NS 15.8 NS
GWY-101 2-020891 .7 £9.5 4.1 NS
GW-101 3022081 0.3 o5 84 HE
CW-101 40220 MND 1o 1156 NS
GW-1015-021181 22 22 605 NS
GW-1016-0211581 ) . 0.5 168 163 =3
GW-1026-020851 ND WD Mk [
GiV-1027-020491 ND 153 496 4 NS
G- U2B-020481 HND 64 834 M%
pacial Stody radiclegical only] .

NO Hot Datettend
NS Not Sampled

maueeraljeanna)jenast ] stqtrs 1y



TABLE 2-5 First Quarter Inorganic Anions and Radiological Results for the WSQ

[ Nitrete Suffate Uranium
3AMPLE I g {mgfl (pCil)

Gw-1 01 0-21G1 WD MHD WO
G101 ND 167 204
GW-1017-21 9 MHb 1.2 27
GW-1043-0181 ND 25 MO
GW-1013-0191 MO M o.?
Gy-1020-0191 MO g ) 1.4
Gi-1021-01a el 4.4 oz

| CGW- 120191 MO az 1.4

o GW-1 0230591 MO a1 MD
-1 024-032251 [ [0)

ML Met Debactad

mausershjoannaijonesi1stgqtrod 12
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TABLE 2-5A First Quarter Inorganic Anions and Radiological Results for the St. Charles
County Wellfield

SAMPLE ID Mitrate | Sulfate Toted Gross Gross Fa-226 Aa-228 Th-230 Th-232
madl) [rng/h Uranium Alpha Beta {pCit} {pCil) IpCifly pCifh
» (RC Y {PCIT (G

GW-1024-01391 MR MO .7 2+5~4 4 +f-4 A +i- 3 | 23 +H-1.2 g4 o+
GW-RhW1-0305a1 MA NA MD M5 NS NS NS NS NS
G-RWI-C181 HD 4.5 ML -1 44 3 +-4 B+~ 3 1.2 +- 1.1 D+~ D+~
GW-RLWZ-Cr181 WD .4 g.2 8 +55 T+h3 ] 444 =1 +f-.5 G+ 0+~
GW-AMWI-C1o1 ND ML MO 3% 4+h4 | T3 | 2211 g+ o+~ 1
GW-RAWA-Ch B 0.5 273 5.4 1 -4 248531 1 -2 A+-11 A - A 2+
GW-RAWW-HE ND 578 MO J+5H3 E+-3] B5+-3 1.3+~ 8 Q-0 G+
GWHFINW-C191 0.2 B4 MO A+4L2 | 6+H-2 ] 5+ 3 A+ 5 O+ .1 o+ 1
GW-FPiV0E.01 31 ND 95.8 o7 A+-3|la+H-2)] T8 18 +/- 8 [t T o o+
GW.-Fin03.0191 ND B2 ) 1 +/-3 E+-2 ] 4+j-4 1.7+ 7 [0 S o+ 1
GW-FG4.01 51 ND A5 MO a+/-3 B+-8 ] 5+4- 8 168 +/- &8 o=/ & +- 1
GW-PW0S-151 WD 408 MO Q+53 S+-21 5+-3 1.2 +5- .7 00 oH- 1
GW-PWDE-C151 ND =) MO 24/-3 B+)-3 | 4 /-3 21 +/- 8 o+ 8+ 1
GW-PWO7-0181 [ 134 2.7 g +5-4 FH-4 | 544 2.5 +/- 8 1+ o +5- 1

il sw-Pwos-1m ND 12 MO 2444 | 5443 | B+~ 3 (18 +-8 | 0+ | 0+
GW-FNOG. NOT QN LINE 1N FRST QUARTER 1551
GW-PWOD-Q20 * ND 49.6 MO 0+51 4+M3 1 54 1.1 +/- 8 | =5+ o+

* Annual sampling for PW03 took place 2nd quarter

MO Hat Detected

NS ot Sampled

muears'joannetjones! istqt-od 13
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2.2.2 Nitroaromatic Componnds Results

Analytical results for nitroaromatic compounds are presented in Tables 2-6 and 2-7. No
monitoring wells south of the Femme Osape Slough showed detectable concentrations of
nitroaromatic compounds during the first quarter 1991. The distribution and magnitude of
nitroaromatic contamination near the goarry remains unchanged.

2.23 Inorgamic Anions Results

Two inoerpanic anions--nitrate and sulfate--were measured in quarry wells. Tables 2-4,
2-5, and 2-3A display the analytical results for the first quarter of 1991, which are consistent with
data reported in the previous environmental monitering reports. The WSO groundwater
samples continue to indicate no significant groundwater contamination by nitrate.  The
groundwater samples continue to indicate background concentrations of sulfate in wells south
of the Femme Osage Slough.

2.2.4 Metals Resulis

A selected group of quarry wells located south of the Femme Osage Slough were
sampled for cadmivm, [ead, and mercury in addition to arsenic and barium. Analytical resulis
for these metals are presented in Tables 2-8 and 2-9. Results from the first bimonthly and first
guarter analyses of arsenic and barium continue to indicate elevated concentrations in selected
wells, The highest levels reported are 153 ug/1 for arsenic in MW-1017 and 850 ug/l for barium
also detected in MW-1017,

m:lusersijeanneljonesy] etqtrd . 14
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TABLE 2-8 First Bimonthly {Jan/Feb) Nitroaromatic Data for Groundwater at the W3Q

| SAMPLE 1D MNE 1,2-DMB 2.4-DNT 2.6-DNT 2.4,6-TNT 1.35THE
gl wgdly gl {erail) (gl el I
GWW-1002-0F0RE M a0.12 ND 6.5 4 s
GWW-1004-01 2651 3 n) g [ 2 3.8 8.5 2.8
CAVY-1005-01 2651 MO M D14 0.0h WD ND
Q-1 00801 200 Mk ) 018 2 15 a2
GW-1007 01 2651 MO MD D MWD WD HD
GW-1008-013191 MO MND ND o022 044 015
G 00301 31491 MO MOk RD [ w) ND WD
GW-1012-020E91 HDO N ND [ MO NI
AV-101 3-025051 MO MO Dig .04 D MWD
G101 400 MO MO ND ML M MO
GW-101 5021151 MO I ND 0.3 5.4 )
GW-1015-001151 ND MO MO 007 048 16
GWW-105-020e01 ND MO ND MND NO NT
QGW-1027 020491 MO M 12 6.5 14 0.1
B Giy-1028-020401 ND MO D MO ND WO |
MO Mot Delected

miusarstoannetanes 1 stotrsd 15
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TABLE 2-7 First Quarter Nitroaromatic Data for Groundwater at the WSQ

SAMPLE ID 2,46 THT 1,2.5THB
{rall Lol

GW-1010-0181 ND ND ND MO NI MO
GW-1011-G181 WD WD MO ND MWD MD
G101 1-022691 MO ND ND ND MO ¢ )
GW-1017-0191 La) ND D MO HD ND
GY¥W-1018-01 a4 ND NO ND [l WD D
GW-10M 30181 KD ND MO MO ND HD
GW-1020-018 MO HDb Hb MWD MO ND
GEW-1021 01 ND NDO ND MO MO HO
Gv-102-011 N ND MO MO WD HD
GN-1023-H18 HD MO MO MO ND HD i
G-1024-CHAM HD MO MO MO [ D
GW-RMWT Q151 MWD MD ND NO ND ND
QV-ARIW2.01 31 N MO MO MO WO HD
Gvy-FEMW 301 51 KD MO MO MO ND HDO
Gi-AMWa-C 81 WD MWD MD MO MO HD

: GYY-FANW-C1 01 MO ND MO ML MO NG
G¥Y-FINW-CH o HD MO MO MO MO KD
GW-Pivie-01 9 MO MO MO MO MOy WD
GW-PWD3-C9 MD v MO MD ND ND
GW-FyDd-191 MO MOk MO ND MO ND
GW-PW0S-2151 NO MO MO ND MO WO
GW-PhDe-S181 MWD D M N N WD
GW-FWo7-t2151 ND ML NI D MDY MO
GW-FPW0E-L1 51 ML ND HD D M0 ND
GW-FWES- HNOT OM LINE IN FIRST QUARTER 1941

(] Het Detected

mousers)oan notjones 1 stqtral 16
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TABLE 2-8 First Bimonthly (Jan/Feb) Results for Metals in Groundwater at the WSQ

Arsanle Barlym
. __ g _ g

Gi-1002-022601 NDO 118
CAWY-1 D040 2561 MO a

GY-1C05-01 2691 [ {j 433
G-1006-01 2951 [ [ e
Gi-1007-01200 187 243
GW-1008-013191 MD 38.6
GW-1008013181 57 33
GiW-101 20206851 MO 118
Q=101 3022091 85 153
QW1 01 4023081 ML 123
QW-1015-021181 ML 872
Gi-1016-02113 44 101
Givy-1026-020601 5.2 385
Gi-1027-02040 MO 111
Giy-1026-020401 __ MO . 288

MO Net Datestad

ma\usersljoannejonest stqt o1 17
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TABLE 2-3 First Quarter Results for Metals in Groundwater at the WaG

Arsenic Barium Cadmium Lead Meroury

| ot | g/l (eegl) {all) (Ll
GW-1010-Q101 528 7s NS =1 ME
GBW-10171-L2151 4.7 216 MG N MHS
GW-101T-2151 153 850 M3 NS NS
GW-101B8-L3151 123 550 NS =4 NS
GW-101 30101 2 9.4 NS =4 NS
GW-1020-0181 2 34 =] MS NS
GW-1021-01191 4 3.4 NS MS NS
GW-1022-021061 a 8.4 MHE MG NS
GW-1022-0151 7.6 276 NS MG NS
Gw-1024-021G1 2.3 478 HE MS NS
GW-RMWH-C 9 B.3 1t NS NS =1
GW. AW 91 g2 204 NS MNE M&
GW-AMWE-O19 455 516 ME NS NS
GW-AAMW4O 10.2 134 NS MS =1
GW-RAW-Cr 81 MO 5 MO MDD ND
G- F W01 31 MO 104 MO MO WD
Bwn-Pi0z.01 91 MDD 288 8 n D [
GW-PYW03-019% MO 238 MO MO ND
GW-PwWa4-0181 [ 8] 283 KD WD ND
GW-PWIS-Crie M 300 KD WO 033

H GW-PWe-0191 NG 304 NI 2g MO B
SYY-PWET-CH 91 MWD 478 ND ) WO
GW-PW0E- 0191 42 IB5 MO MND n.2&
GW-Piie. HOT ©M LINE QUARTER OME

e ——

ML Mot Detectad

M3 Not Sempled

miusarshjoan netjon s stolrad 18
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3 SURFACE WATER MONITORING

Routine samples were collected during the first quarter of 1991 from hoth on-site and
off-site surface water and spring locations. All surface water samples were analyzed without
filtering, unless a specific comparison of dissolved versus total contaminant concentrations
was desired. Some analyticul results are not available at this time; however, they will be
presented in the 1991 ASER.

31 Chemical Plant/Raffinate Pits/Vicinity Properties

During the first quarter, surface water samples were collected from the 13 surface
water sampling locations shown jn Figure 3-1 and analyzed for wranium. The available
results, presented in Table 3-1, indicate that conditions remain similar with values within the
range measured historically with the highest Jevel (197.2 pCifl) detected at Frog Pond. All
other values at off-site locations remain relatively low and consistent with historical values.

32  Weldon Spring Quarry

Surface water samples were callected from the 10 locations shown in Figure 3-2 and
three locations in Figure 3-3. Samples were analyzed for uranium, arsenie, and barium and
the results are presented in Tables 3-2 and 3-3. The results of all samples indicate no
apparent changes in environmental conditions, although as seen in previous first quarters,
the uranium levels within the slouph were higher than in previous gquarters. The highest
measured level was 326.4 pCi/l detected at sampling location SW-1004. However, elevated
levels of uranium in the slough have been observed in previous years during March, April,
and May., This phenamenon is thought to be the result of the annval spring thaw. As the
ground thaws, vsually during February and March, an increase in groundwater movement
transports uraniuin to the slough, The elfect may be enhanced by the fact that more
uraniom is dissolved from the soil during the freeze/thaw process due to longer soil/water
contact times. The elevated levels in the slough are not detected until March, April, or May
hecause of the time required for uraniuvm to reach the slough via groundwatcr transport.
To better understand vranivm concentrations in the slough, the frequency of sampling and
analysis is being increased from quarterly to monthly. |

miuserstjoannetjenesiatgtes] 14
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TABLE 3-1  First Quarter Uranium Results in Surface water at the WSCP/RP/VP

I STEID | URANIUK, TOTAL (ECifl I

WA Hot Available

mLsE s Ganne e slgtrsd 21
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TABLE 3-2 First Quarter Results for Uraniurm in Surface Water at the WSG

|I SITE D LRANIM (pCifly
SW-1001 053
SW-1002 8.4
SW-1004 156.4
EW-1064 J26.4
SW-1335 B1.8
SW-1007 11.8
SW-1008 MA
SW-1003 28.68
SW-1010 74.8
S-1011 4.8
SW-1012 4.8
SW1013 3.4

A Mot Available

miusarstjoannejonesstqtrid 24
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TABLE 3-3 First Quarter Metal Results in Surface Water At the WSQ {ug/i)

STEID ARSENIC BAHILN ]
SW-10Mm MO 54,1
SW-1002 MO BEA
SW-1003 NDy 123.0 "
SW.1004 MA MNA
ZW-1005 MNA 728
SW-1007 e Iy
S\W-1008 M MeA
w1004 Tn) ND
SW-101a ) 126.0
Sv-1011 az 143.0
SW-1m2 34 1370
SW1013 33 135.0
SW-1014 ND E1.7
ND Mot Detectad
MA, Met Avallable

m:iusersijcanne’jones'1stqir 25
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The first quarter vranium values measured in the Missouri River were lower than the
values detected during the previous quarter. Historically, the levels of uranium at these
locations have fluctuated {due to either natural fluctuations or analytical variability) such that
uranium concentrations have been higher at upstream locations than downstream, and vice
versa. The US. Department of Encrgy (DOE) has increased monitoring of the Missouri
River prior to the operation of the Weldon Spring Site Remedial Action Project {WSSRAP)
quarry water treatment plant to ascertain the preoperational (background) levels in the river,
In addition, the National Pollution Discharge Elimination System (NPRXES) permit for the
quarry water treatment plant requires addilional monitoring of the river. This manitoring
increases the DOEs capahility to ensure the safety of the public and the environment.

Arsenic and barium results indicate that arsenic within the Missouri River is at levels
well below the National Primary Drinking Water Standurds (slightly above the detection
limit) and barium found in all samples is within the background range and well below the
National Pritmary Drinking Water Standard,

The analytical results for the six nitroaromatic compoundds within the quarry siump
were not available at the time of this report. The ponded water is to be treated for
nitroaromatic compounds und other organics upon completion of the quarry water treatment
plant.

33 Springs

Eleven springs around the Weldon Spring site (W55) are sampled quarterly (see
Figure 3-4 for spring locations). Previous spring monitoring indicated that waters [rom six
perennial springs and one wet-weather spring are measurably influenced by site-related
contaminants. These springs are 5P-6301, SP-6302, SP-6306, und SP-5301 through SP-5304.
All spring samples are analyzed for uranium with a select few analyzed for nitroaromatics,
inorganics and metals. Analytical results for these parameters are listed in Tables 3-4, 3-5,
3-6, and 3-7. Values for these parameters remain consistent with their historical values.

34  National Pollotant Discharpe Elimination System Data Review

Surface water and effluent samples were collected and analyzed in compliance with
the Weldon Spring Site National Pollutant Discharge Elimination Systern (NPDES) permit.

musarsijoanngjonasy] stair 20
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TABLE 2-4 First Quarter Uranium Results in Springs Near the W35

Sita 1D Liranlum [pCisly I
gP-52M kA,
SP-5203 MA,
§P_5301 175.8 ||
SP-5a02 156.4
SP503 MA
SP-5304 P,
SPEant 49,9
SP6303 2.0
SP 306 g1
SP-5503 WA
SPE302 | 632 _ “
WA Mot Avallable

TABLE 3-5 First Quarter Nitrcaromatic Results in Springs Near the WSS {ug/)

STEID 1,3.5-THE 1.3-DMB 24 8TNT 1 24-0OMT 26DNT | WITROBEMNZIENE
SP-631 WD WD 0052 i) 1% WO
SP-5353 0.083 MO 0.36 0.08 083 MO |
‘ SP-8306 MO HD HD MO MWD MO
SP-EE MND MO KD ML 0.021 o M
WO hot Detected

TABLE 3-8  First Quarter Inorganic Anion Results in Springs Near the W33

Nitrata {mgyfl) Sulfate (mof)

a.7 .8

rwsersijoannaljenest ] shgtrai 28




TABLE 3-7 First Quarter Metals Results in Springs Near the WSS (ugf)

061451

LITHILIM
MO LYBOEMLIN
ALLIMIMNLUIK
ANTIMONY
BAHILIEA
BEAYLLILIM KO ND
CADMILM KD NI
CALCHIM 43100 E3500
| CHAOMILM ND ND
COBALT ND ND
COFFER MDD WD
IRCN 156.0 41540
MAGMESILM O} T8I0
MANGANESE 4.6 B710.0
MICKEL N ND
POTASSILIM 1870 1710.8
SILYER KD MND
SODILM 14700 10200
YANADILM [[#) ND
ZING 85 WD
ARSENIC ND L
H LEAD MWD NQ
SELENIUM MO ND
THALLIUM MO MO
MERCURY MO MD “
ND Mot Datested
M usarg|eanne janesid sqtrs 24
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This permit (Number MO-0107701) was issued in November 1988 and addresses storm water
and wastewater discharges, The six discharge points or outfalls included in this permit are
shown in Figure 3-5. Qutfalls NP-0001 through NP-00{}> represent storm water discharge
and NP-0006 represents the treated effluent discharge associated with the administration
building sanitary wastewater treatment plant. Currently NP-0006 is the only outfall with
effluent limitations. The five surface water outfalls have monitoring requirements only. First
quarter 1991 analyticul data for each outfall is presented in Table 3-8

Radiological Analysis

Gross Alpha and Total Uranium analyses correspond reasonably well with past data.
The highest uranivm levels were present in surface flow from the southeast portion of the
site (NP-0005) and surface flow for the northwest area of the site (NP-0003). The peaks for
these points were 2244 pCifl and 3400 pCif, respectively.

Other outfalls exhibited the following range of uraniun: concentrations, NP-00(2, the
drainage from the Frog Pond areq, ranged from 97 pCifl to 197 pCifl. NP-0001, {process
sewer) was measured at 816 pGi/l. A uranium concentration of 9.5 pCi/l was present in the
sample collected from NP-0004, behind raffinate pit No. 4.

Other Analysis

Other analyses include physical analysis {settleable solids and suspended solids) and
chemical analysis (nitrate, pH, and lithium). First quarter 1991 values generally correspond
to past values for the majority of parameters.

The discharge: from the administration building treaiment plant, NP-0006, has effluent
limitations for quarteriy samples. In addition to this gquarterly monitoring, the subcontractor
monitors the same parameters monthly, to assess plant performance. The NPDES permit
contains effluent limitations on biochemical oxygen demand {(BOD), total suspended solids
{TS8), and fecal colifarm at this outfall. These limits are 13 my/l (BOD), and 20 mg/l (T5S),
for weekly averages with maximum daily fecal coliform of 1000 colonies 1100 ml. NPDES
permit limits were exceeded in the first quarter 1991 at this outfall. The BOD standard was
exceeded in February. The cold months showed higher values due to upsets intensified by
weather.

miusersijoannatjones stqtrin 30
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4 AIR MONITORING

4.1 Radon Gas

The radon gas monitoring propgram utilizes & pair of radon detectors at each of 22
permanent locations; each detector is exchanged quarterly. These detectors are deployed
at six locations at the Weldon Spring Chemical Plant, six locations at the Weldon Spring
quarry, four locations at the Weldon Spring raffinate pits, and six off-site locations. Radon
monitaring locations are shown in Figures 41, 4-2, and 4-3. On-site detectors are distributed
around the perimeter fences to ensure adequate detection of radon dispersing from the
properties under various atmospheric conditions. Locations RD-4001, RD-4004, RI>-4005,
and RID-4006 were used to monitor background levels near the site.

Table 4-1 summarizes the [irst quarter 1991 radon concentralions detected at all site
perimeter and off-site monitoring locations. Also contained in Table 4-1 is a comparison of
the measured concentration with the Federally permitted radon concentration (for
unrestricted areas) of 3 pCil (110 Bg/m®) above background as authorized by US.
Department of Energy (DOE) Order 5400.5.

An average ambient background concentration was determined by calculating the
arithmetic average for the four backpround locations. This data yielded an average ambient
background radon concentration of less than (L1 pCifl for the first guarter of 1991. This
concentration was then subtracted from the concentration for each monitoring station, and
compared to the DOE puideline of 3 pCi/l above background.

Radon concentrations at the sile and quarry perimeters and at off-site locations for
the first quarter of 1991 were within the typical range expected during years of normal
precipitation, The gquarterly radan concentrations {hackground included}) ranged from less
than 0.1 pCifl at 10 locations to 0.9 pCi/t at monitoring location RD-1002,

Radon concentrations found in the quarry are higher than concentrations measured
at other locations because the radium concentrations in quarry wastes are typically much
higher than other areas, and because the quarry is a large depression with side walls ranging
fram 3 m to 15 m (10 ft to 50 ft) high. In conjunction with siable meteorological
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TABLE 4-1 1991 Track Etch Radon Resuits®

061491

Legatlen 1D

13t quartar
Rzl

Parcent «
Guidanse

RD-1003 0.7 20

AD-1004 <0.1 0

AD-1005 0.5 13

AD-1006 0.2 3

WaCP

RD-2001 <05 13

RD-2002 0.1 0 |
|| RD-200% <01 0

AD-2004 “0.1 u

AD-2005 <0.1 0

RO-2005 =01 &

WSRP |

1

RO-3001 <o 0

RO-3002 <0.4 0

AD-2003 <Dz 3

AD-3004 o o _
] OFF-SITE

RO-4001 * <01 0 |

RO-4002 02 3

RO-4003 02 3

AD-4004* a1 0

AD-4005* <0.1 o

RD-4006* =i o |

() RAeoults include natural haskground,

B porcort of guldaline calculated by taking the yearts-date average minus the average of the backgreund stations divided by
tha DOE concentration guideline for AN-222 which is 3 pCill (100 Bg/m * SijAnnual average above backgraund) for uncontrelled

ACDBE.

* Danalas Backgreund Station

miusarsijoannaljones) stqtrad
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conditions, this configuration tends to trap emanating radon within the quarry and raise the
concentrations along the quarry perimneter.

4.2  Gamma Radiatinn Exposure

To monitor exposure from gamma radiation, spherical environmental
thermoluminescent dosimeters {TL1)s) were deployed at 22 locations. The gamma
monitoring station locations are the same as the ambient radon monitoring locations (see
Sectian 4.1}

Table 4-2 summarizes the quarterly and year-to-date results of total gamma radiation
monitoring at the 16 Weldon Spring site {WSS) perimeter monitoring stations, Francis
Howell High School, the Weldon Spring Army Reserve Training Area, and at the four
background monitoring stations.

The annual average background gamma exposures measured with TEDs in 1989 and
1990 were 68 mRAyear and 62 mR/year, respectively. The gamma exposures measured with
TLDs in the first quarier of 1991 were consistent with 1989 and 1990 data. This was
expected because no significant changes in the configuration or location of the wastes have
occurred.

4.3 Radioactive Air Particulates

Eleven air particulate samplers manitor the Weldon Spring site. Five of these
(AP-2001, AP-2002, AP-3003, AP-3004, and AP-2005) are located arcund the Weldon
Spring Chemical Plant (WSCP} perimeter and two are located around the quarmy perimeter
as shown in Figure 4-3. Three monitoring stations (AP-4006, AP-4008, and AP-4011) are
located off site at sensitive receptor locations; including Francis Howell High Schocel, the
Army Reserve property, and near a residential site west of the quarry. The monitoring
station at the Aupust A, Busch Wildlife Area {AP-4007) is used to monitor background
levels in the vicinity of the WSCP. The off-silc monitoring stations are also shown in
Figure 4-2.

mueeretjoan nenjanes’ st 39
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TABLE 4-2 1991 Environmental TLD Results®™

Logation 1et
LO. Cluarer
Imrerm

TO-1001 24

TD-1002 20

TD-1003 20

TO-1004 19

TO-1005 2a
TD-1008 14 —

| WSCF

TO-2001 18

TO-2002 17

TO-2D03 ig

TO-2004 12

TO-200G 13

TO-2006 17
WERP i

Tp= -

TO-3001 i)

TC-3002 17

TD-2003 19

TO-2004 1%
OFF-8IME |

TC-4001* 18

TC-4002 16

Tr-4003 16

TO-4004* 18
TO-4005* 16 i
TO-4006* 17 ;

il FResults include nefural background,
- Denctes koss of TLO.
* Dencles background station.
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The sampling station near the August A. Busch Wildlife Area (ABWA) headyuarters
is used as a background air monitoring station. This station is approxmately 0.8 km
(0.5 mile) from the WSCP perimeter in a northwestern direction. The terrain between the
WSCP and this sampling station is hilly and forested, providing a significant physical barrier
to airborne particulates originating from the WSCP/ Weldon Spring raffinate pits {WSRP).
In addition, winds from the southeast are relatively rare at the WSCP,

Table 4-3 summarizes the quarterly average concentrations and the standard
deviations far the 11 air monitoring locations. The quarnterly average concentration for each
monitoring location was calculated by averaging either the weekly air particulste analysis
results or the counting instrument’s lower limit of detection (LLDY), whichever was greater.
The "<" sign in Table 4-3 appears when the actual average is less than the calculated
average due to the use of LLD values in the calculation. The standard deviation for each
of the monitoring locations was calculated using only results that were above the LLD.
Locations AP-2005 and AP-4011 were not in operation for one and two weeks respectively,
due to maintenunce.

The first quarter net alpha concentrations ranged from 1.24 X 107 4Ci/ml to 1.98
X 107 pCifm! with <1.50 X 107° uCi/ml detected at the background station.

4.4 Asbestos

AIr sumpling for asbestos has been performed on a routine basis tor three years. The
monitoring data indicate no elevated levels of airborne asbestos during both asbestos
abatement operations and during periods when no asbestos activities were in progress at the
site. Since ashestos removal and handling operations were in progress during the first
quarter 1991, perimeter asbestos sampling was performed. The results of asbestos analyses
during the first quarter of 1991 were below the standard of .01 fice. Asbestos Analyses
results are shown i Table 4-4.

riusersljoanne]crest 1 stqtrad 41




TABLE 4-3 Radiclogical Air Particulate First Quarter 1991

CE1491

NUMEBER
oF
QUARTERLY AV3, HUMBER OF WALLIES
MONITOR IDENTIFICATION GONCEMTRATION STANDARD WEEKS ABCNE
| NUMBER [1E-15 pClfml) DEVIATICHN COLLECTED LLD
AP-20M 1.62E-15 547E-16 15 12
APR-2002 1.48E-15 d.40E-16 13 15
AP 3003 180615 5.7E-18 15 13
AF-334 < 1.83E-15 B.S7EG 13 12
AP-2005 =1.75E-13 G.05E-16 12 10
AP-4006 =<1.56E-13 417616 13 12
AP-A007* <1.50E-15 3.30E-16 13 12
AP-4008 188615 F.03E-18 13 15
AP-1009 <1.8JE15 518518 13 12
AP1010 170515 4.80E8 15 13
AR-4011 124615 4.29E-18 11 11
* Indicates background monitor statien.

Ta convert pifml to BgW ~3, multiply by 3.7E10.

miserstcanteanasil satrad
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Tabls 4-4  Asbestos Analyses Results
Rogord # Sampie (D Data Locatien Sampe Sample Fikercong
Time Yolume
SITE PERIMETER

1 AA-201 0021551 02/15/91 AP-ZDD1 DOWNWIND 305 4431 .8 <0.001 LOE

2 Adb-201 1021581 0241581 AR-3004 UPWIND 350 SO7S =000 LOG

3 AA-2034-022081 =iy AP-2005 DOWNWIND 420 4836 D001 LoD

4 Ab- 20250t Defasian AP-3003 UPWIND 505 5DES =0.001 LOD

L1 AA2002-0301 O301/91 AP-2005 UPYWIND 480 4835 <0001 LOD

& AA-2003-030181 Q30121 AP-3K3 OWNWING 475 4755 <0071 L0

T A8-2010-030851 30801 AP-2005 UPWIND o0 5900 NOMNE DETECTED
B A 1030851 30 AP-3003 DOWNWIND 20 S200 HOME DETECTED
g BALIER031 5591 0315 AP-2005 LIPWIRD 410 4130 =0.001 L0

10 Al 2023-0371 551 Q315 AP-2003 DOWHRWIND 410 4149 =0.001 LoD

m:husarsijoannatjongs:| st
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Table 44  Asbestos Analyses Results (Continued)

081451

FRAMCIS HOWELL HIGH SCHOODL

1" AR-2001 021181 02111/91 | AP-4006 454 OVERLOADED
2" AR-2003-021281 022 | AP-4D06 585 OVERLOADED
3 AR-2006-021481 02M14/51 | AP-4006 379 5620.8 <0,0005 LoD
4 AR-2009-021581 0211551 | AP-4006 440 6525.5 <0,0005 LOD
5" Af-201 2001591 UEael | APD0S 570 57422 0.165
6 AA-2015-022091 /2ol | AP-40D8 570 57422 <0.0005 LOD
7 AA-2018-022131 02/21/51 | AP-4006 743 7485 <0,0005 LOD
3 AN-2023-022291 Q2201 | AP-ALOS 542 5420 <0.0002
9 AR-2028-022581 02/25/61 | AP-4006 500 5035 <0001 LOD
10 AA-2029-002881 0296061 | AP-A0DG 740 7460 0.0001
11 AR-2032-022591 02/25/81 | AP-4006 440 44325 0.003
12 AA-2001-030191 03013 | AP-4006 545 5450 0.0003
13 AR-2005-030491 03091 | AP-4006 495 4999.5 <0.001 LOD
14 AA-2O0T-030591 03/0591 | AP-4006 268 47148 <0.001 LOD
18 AABUIOT-D20581 o305 | AP-400s 468 47146 <0.001 LOD

| 16 AA-2009-030891 030881 | AP-4006 510 5151 <0.004 LOD

| 17 AA-2008-030591 oame/a | AP-4005 558 54358 <0.001 LOD
18 AA-2012-031291 03125 | AP-4008 470 4747 <0.001 LOD
19 AA-2028-022591 oxzsm | AP-4008 470 470366 | <0001 LOD

*  Probably due to windy conditicne over duety gravel roed.
t* Tranemission Electron micrascopy analysls indleates 0185 fiee 1o ba non-azbastos.

L0 - Limk of datastion
ffae - fibers per cuble cm of air

(Asbectos abatement projec commeneed ¢n 21 1/81 -— 3126/91 Building 302 and seuth coridor of Building 407
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